A role for interferon-gamma in the hypermetabolic response to murine toxoplasmosis.
Toxoplasma gondii (Me49 strain) infection into Swiss Webster mice is followed by hypermetabolism and weight loss in the acute phase lasting 14 days. In the subsequent chronic phase of infection, mice showed either a resolution of hypermetabolism and partial weight recovery (Gainers) or persistent hypermetabolism, with stable weight loss (Non-Gainers). The hypermetabolic response was not associated with an augmentation in the thermogenic uncoupling protein 1 (UCP1) mRNA expression in interscapular brown adipose tissue (BAT), but rather UCP1 expression was reduced. Hypermetabolism is associated with high lipid oxidation as attested by a low respiratory quotient (RQ). Neither BAT nor sympathetic nervous system appear to be involved in the increased lipid utilization, since propranolol did not increase the lower RQ in infected mice. The mitochondrial lipid oxidation blocker mercaptoacetate did not reestablish the respiratory quotient RQ in acute infection (on day 4) and in chronically infected Non-Gainer mice. This suggests an important extra-mitochondrial mechanism of lipid oxidation. Increased lipid peroxidation was detected especially in serum, lung, spleen and liver, which are rich in macrophage-type cells. Following infection peritoneal macrophages exhibited an enhanced capacity to produce reactive oxygen species (ROS). Using IFN-gamma knockout mice we observed that not only the hypermetabolic response was ablated in these mice but there was not a marked increase in ROS production or preferential oxidation/peroxidation of lipids in the acute phase of infection prior to the cachectic phase. The present study described a novel hypermetabolic mechanism involving enhanced lipid peroxidation dependent on IFN-gamma, especially associated with tissues rich in macrophages.